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Sensitivity analysis of water quality parameters in SWMM for complex scenarios
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Abstract: In order to study the sensitivity of water quality parameters of different underlying surface types under various rainfall
scenarios, the modified Morris screening method was used to analyze the overall characteristics of water quality parameters sensitivity of
the SWMM, clarify the influence degree of different rainfall intensity and underlying surface types on water quality parameter
sensitivity, and reveal the differentiation characteristics of highly sensitive parameters of each water quality index. The results show that
the number of highly sensitive and sensitive parameters and sensitivity increase with increasing rainfall intensity, and the sensitivity
level of water quality parameters for road and grassy area significantly elevated under rainstorm condition, however, the time lag of
rainfall peak will reduce the sensitivity of some highly sensitive water quality parameters. In terms of sensitivity, the parameters are
runoff index, maximum accumulation, washoff coefficient, rate constant and half-saturation constant in descending order. The significance
tests show that the influence degree of underlying surface types on the number of highly sensitive and sensitive parameters is higher than
that of rainfall conditions. The number of sensitivity parameters and their sensitivity for roof are generally large, mainly affected by the
area proportion and permeability of underlying surfaces. The sensitivities of runoff exponents of ammonia nitrogen for farmland are
significantly higher than COD, TP and TN, which is related to the process of fertilizer hydrolysis and ammonia nitrogen loss.

Key words: urban storm water model; water quality parameter; sensitivity analysis; underlying surface; runoff exponent; Morris
screening method; SWMM
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T E I RBUR A/ (kg/hm?) HORE R (1/d) AR d
FE - cop =L BA AR cop 22 A A cop 3
#H 180~220 0.9~1.3  4-~10 2~6  0.5~0.9 0.06~0.1 0.1~0.5 0.1~0.5 8 ~12 §~12
G 20~60  0.5~0.9  2~6 1~1.5  0.2~0.6 0.05~0.13 0.1~0.5 0.1~0.5 8 ~12 8 ~12
BRI 80~120 0.5~0.9 2~6 1.1~1.5 0.3~0.7 0.05~0.13 0.1~0.5  0.3~0.7 8~12 8~12
KM 60~100  0.5~0.9  2-6 4~8  0.2~0.6  0.05~0.13 0.1~0.5  0.1~0.4 8~12 §~2
T CEMAE R TES AR

S Y O ) CoD B BA AR COD B BA AR
W 8~12 8~12 0.007~0.011 0.005~0.009 0.005~0.009 0.001~0.005 1.4~1.8 1.5~1.9 1.5~1.9 1.5~1.9
Gt 8~12  8~12  0.002~0.006 0.001~0.0019 0.001 ~0.0019 0.001 ~0.0019 1.2~1.6 1.2~1.6 1.2~1.6 1.~1.6
JETH  8~12 8~12 0.003~0.007 0.002~0.006 0.002~0.006 0.003~0.007 1.4~1.8 1.5~1.9 1.5~1.9 1.5~1.9
AKH 8~12 §~12 0.002~0.006 0.001~0.0019 0.001 ~0.0019 0.003~0.007 1.2~1.6 1.2~1.6 1.2~1.6 1.5~1.9
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